Recent advances in our understanding of brain function have come from using light to either control or image neuronal activity. Here we describe an approach that combines both techniques: a micromirror array is used to photostimulate populations of presynaptic neurons expressing channelrhodopsin-2, while a red-shifted voltage-sensitive dye allows optical detection of resulting postsynaptic activity. Such technology allowed us to control the activity of cerebellar interneurons while simultaneously recording inhibitory responses in multiple Purkinje neurons, their postsynaptic targets. This approach should substantially accelerate our understanding of information processing by populations of neurons within brain circuits.
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Introduction
Unraveling the function of brain circuitry is fundamental to understanding how the brain works. One of the challenges in such pursuits is to define how populations of neurons within brain circuits collectively communicate with each other to yield network function (Destexhe and Marder, 2004; Traub et al., 2004) . Thus, there is a need for tools that enable interrogation of populations of neurons simultaneously. Traditional electrophysiology techniques allow stimulation of groups of presynaptic neurons, but it is hard to know precisely which neurons are being stimulated and which are not. Because electrodes are point detectors, electrophysiological Abbreviations: BIC, bicuculline; ChR2, channelrhodopsin-2; DMD, digital micromirror device; GCL, granule cell layer; IPSP, inhibitory postsynaptic potential; LED, light-emitting diode; ML, molecular layer; MLI, molecular layer interneuron; PC, Purkinje cell; PCL, Purkinje cell layer; VSD, voltage-sensitive dye.
* detection of postsynaptic activity is typically restricted to one (or a very few) neurons. Recent advances in optical techniques make it possible to stimulate and record from populations of neurons. For control of neuronal activity, optogenetic approaches based on light-sensitive channels and other photo-reactive molecules enable highly selective control of genetically defined populations of neurons (Mancuso et al., 2011; Yizhar et al., 2011) . Such techniques offer high time resolution and high spatial precision, allowing stimulation of either individual neurons or large neuronal populations. In regard to detection of neuronal activity, a number of optical indicators enable monitoring of the activity of many neurons at once (Mancuso et al., 2011) . Among these, voltage-sensitive dye (VSD) imaging is unique because it offers the most direct way to monitor the changes in neuronal membrane potential that are the foundation of neuronal activity (Cohen and Salzberg, 1978; Loew et al., 1979; Djurisic et al., 2003; Homma et al., 2009; Kee et al., 2008) . Further, unlike extracellular electrophysiological recording of neuronal activity, VSD imaging enables observation of synaptic inhibition as well as excitation (Cohen and Yarom, 1998; Canepari et al., 2010) . Combining these two optical approaches can provide a better way to examine neuronal circuitry. However, this all-optical approach is only
